When sheep are fed on diets with a high barley content the proportions of odd-numbered and branched-chain fatty acids (ONFA and BCFA, respectively) in subcutaneous adipose tissue increase (Garton et af., 1972) . Such diets lead Abbreviations used: ONFA. odd-numbered fatty acid; BCFA, branched-chain fatty acid; MMA. methylmalonic acid; PEP, phosphoenol pyruvate.
to an increase in propionate uptake from the gut and it has been postulated that the liver's ability to take up propionate from blood is impaired. Under these circumstances significant amounts of propionate may reach adipose tissue and be used, instead of acetate. as primers for fatty-acid synthesis resulting in the production of ONFA. BCFA may be synthesized if methylmalonylCoA replaces malonyl-CoA during fatty-acid synthesis. Methylmalonyl-CoA is an intermediate in the metabolism of propionate to succinate, and the availability of readily fermentable carbohydrates in ruminant diets is associated with the urinary excretion of considerable amounts of methylmalonic acid (M MA) (Lough & Calder, 1976) , It can be seen that there was very little difference in the calculated fluxes between hepatocytes prepared from sheep fed on diets G or B when the cells were incubated at a propionate concentration of 2 m~. At a propionate concentration of 20 m~. glucose synthesis was increased ( p < 0.01) for both diets. However, in hepatocytes isolated from sheep receiving diet G , the proportion of the flux to malate that was further metabolized to citrate decreased ( p < 0.01) relative to that at a propionate concentration of 2 mM, while in those hepatocytes isolated from sheep receiving diet B this flux was maintained.
Propionate uptake by hepatocytes increased under both dietary treatments as the propionate concentration increased from 2 to 2 0 m~. Since in sheep receiving diet B the concentration of propionate in portal blood is likely to be between I and 2 m~. this would indicate that the liver's ability to take up propionate may not be exceeded.
At a propionate concentration of 2 mM, hepatocytes isolated from sheep receiving diet B consumed more propionate ( p < 0.01) than did those from sheep receiving diet G, indicating an adaptation to higher propionate concentrations in portal blood.
These results suggest that the liver's ability to take up propionate from portal blood is not impaired by the feeding of barley diets and since MMA was not detected in any incubation -even those carried out at higher propionate concentrations -it is unlikely that there is any leakage of MMA from the liver. The origin of the increased proportions of BCFA and ONFA remains unclear; however, it is possible that it is produced in adipose tissue from propionate that escapes portal absorption. There are three exclusively intramitochondrial dehydrogenases in mammalian tissues which can be activated by increases in Ca'+ in the range 0.1-10p~. They are the pyruvate, NAD' -isocitrate and 2-oxoglutarate dehydrogenases (for reviews see Denton & McCormack, 1980 , 1985 . Ca2+ increases the amount of active, non-phosphorylated pyruvate dehydrogenase by activating pyruvate dehydrogenase phosphate phosphatase, whereas it affects the other two dehydrogenases by causing marked decreases in their respective K,,, values for threo-D,-isocitrate and 2-oxoglutarate. Studies on intact, fully coupled, mitochondria from rat heart. brain. liver, skeletal muscle and adipose tissue have established that these enzymes can be activated as a result of increases in the extramitochondrial concentration of Ca2+ within the expected physiological range (i.e. approx. 0.05-2 PM) (see Denton & McCormack, 1985) . This range is achieved in the presence of physiological concentrations of Mg'+ (which inhibits mitochondria1 Ca'+ uptake) and Na+ (which promotes Ca'+ egress) (see Nicholls & Crompton. 1980) . Moreover, recent work with rat heart and liver has provided strong evidence to suggest that hormones which are known to cause increases in cytoplamic [Ca2+] in these tissues also bring about parallel or secondary increases in intramitochondrial [Ca?+] and activation of the dehydro- , 1986) . This mechanism may therefore explain how such hormones bring about increases in oxidative metabolism and ATP utilization. but do not cause observable decreases in, or often in fact increase, cellular ATP/ADP and NADH/NAD+ concentration ratios. In this communiction, we present preliminary work on the characterization of the effects of Ca'+ on these enzymes within intact rat kidney mitochondria.
Whole kidneys from male or female Wistar rats ( 2 0 s 300g) were disrupted with a Polytron homogenizer in icecold medium (8 ml/kidney) and then mitochondria were prepared exactly as described by McCormack (1985a) for rat liver (including the Percoll-purification step). Mitochondria were incubated (1-2 mg protein/ml) at 30" C in a basic medium consisting of 125 mM-KCI, 20 mM-Tris (pH 7.3) and 5 mM-K phosphate, together with appropriate additions of Ca-EGTA buffer solutions to give the required free [Ca" ] (at ~~M -E G T A ) .
Within the intact mitochondria, the effects of Ca2+ on the phosphatase could be assayed indirectly by monitoring changes in steady-state amounts of active pyruvate dehydrogenase (see Denton et al., 1980) in medium also containing 5 m~-2-oxoglutarate and 0.1 mM-Lmalate, whreas the effects of Ca2+ on 2-oxoglutarate dehydrogenase could be assayed in the presence of subsaturating concentrations of 2-oxoglutarate by: (i) following O2 uptake in the presence of 2mM-ADP (see Denton et al., 1980) ; (ii) measuring I4CO2 production from a-[ 1-I4C]-2-oxoglutarate in the presence of 0.5 mM-L-malate (see McCormack, 19850) or (iii) monitoring NAD(P)H production using a fluorimeter (see Hansford & Castro, 1981) .
It is already known that all three of the Ca'+-sensitive
